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ABSTRACT

An overview presentation of NASA’s engine noise research since 1992 is given for
subsonic commercial aircraft applications. Highlights are included from the Advanced
Subsonic Technology (AST) Noise Reduction Program and the Quiet Aircraft
Technology (QAT) project with emphasis on engine source noise reduction. Noise
reduction goals for 10 EPNdB by 2007 and 20 EPNdAB by 2022 are reviewed. Fan and jet
noise technologies are highlighted from the AST program including higher bypass ratio
propulsion, scarf inlets, forward-swept fans, swept/leaned stators, chevron nozzles, noise
prediction methods, and active noise control for fans. Source diagnostic tests for fans and
jets that have been completed over the past few years are presented showing how new
flow measurement methods such as Particle Image Velocimetry (PIV) have played a key
role in understanding turbulence, the noise generation process, and how to improve noise
prediction methods. Tests focused on source decomposition have helped identify which
engine components need further noise reduction. The role of Computational
AeroAcoustics (CAA) for fan noise prediction is presented. Advanced noise reduction
methods such as Herschel-Quincke tubes and trailing edge blowing for fan noise that are
currently being pursued in the QAT program are also presented. Highlights are shown
from engine validation and flight demonstrations that were done in the late 1990’s with
Pratt & Whitney on their PW4098 engine and Honeywell on their TFE-731-60 engine.
Finally, future propulsion configurations currently being studied that show promise
towards meeting NASA’s long term goal of 20 dB noise reduction are shown including a
Dual Fan Engine concept on a Blended Wing Body aircraft.
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Jet Noise Reduction — Flight Tests
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